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PLUG-TYPE CONNECTOR 

This application is a National Stage Application of PCT/ 
EP2007/010935, ?led 13 Dec. 2007, Which claims bene?t of 
Serial No. 10 2007 005 959.2, ?led 6 Feb. 2007 in Germany 
and Which applications are incorporated herein by reference. 
To the extent appropriate, a claim of priority is made to each 
of the above disclosed applications. 

BACKGROUND 

Such a generic plug-in connector is knoWn from DE 100 51 
097 A1. 

Furthermore, such a generic plug-in connector is knoWn 
from US 2005/ 0202697 A1, Wherein the printed circuit board 
for accommodating the RF contacts is in the form of a ?exible 
printed circuit board. 

Since the requirements as regards transmission capacities 
are becoming ever greater, the length of the RF contacts 
represents a restricting boundary condition, but the length 
cannot be shortened as desired since the RF contacts still need 
to carry out suf?ciently great resilient excursion movements 
in order to compensate for tolerances of the mating plug-in 
connector and to ensure reliable electrical contact With su?i 
cient contact force. 

SUMMARY 

The invention is therefore based on the technical problem 
of providing a plug-in connector With improved electrical 
transmission properties. 

In this regard, the plug-in connector comprises a housing, 
a printed circuit board and RF contacts, the RF contacts being 
electrically connected to the printed circuit board, the RF 
contacts being formed by an integral, ?exible printed circuit 
board, from Which the individual RF contacts are cut free, the 
?exible printed circuit board being prestressed by a spring 
elastic element. 
As a result, the RF contacts can be selected to be shorter in 

terms of their dimensions, the necessary excursion being 
applied by the spring-elastic element. 

In one preferred embodiment, the spring-elastic element is 
in the form of an elastomer. 

In a further preferred embodiment, the ?exible printed 
circuit board is arranged on an anvil and is connected thereto, 
the spring-elastic element being arranged beneath the anvil. 
The anvil is in this case preferably ?xedly connected to the 
?exible printed circuit board, for example Welded, and is used 
as a mechanical support for the ?exible printed circuit board. 
Further preferably, the anvil has an integral design. The anvil 
consists of an electrically nonconductive material. The pre 
stress is in this case produced by the anvil being pressed onto 
the elastomer, for Which purpose a comb element is pressed 
from above in a de?ned manner onto the anvil. In addition to 
this, this comb element is used for the lateral mechanical 
stabiliZation of the ?exible printed circuit board or of the 
anvil. 

In a further preferred embodiment, the rigid printed circuit 
board, Which bears the ?exible printed circuit board, is 
mounted such that it can move via a spring-elastic element. As 
a result, a large proportion of the required excursion move 
ment can be applied via the movement of the rigid printed 
circuit board, With the result that the required excursion 
movement of the ?exible printed circuit board can be selected 
to be very small. The spring-elastic element may likeWise be 
in the form of an elastomer or in the form of a leaf spring. 
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2 
In a further preferred embodiment, the housing is designed 

to have tWo parts, the spring-elastic element being mounted in 
the ?rst housing part, the printed circuit board being ?xedly 
mounted in the second housing part, and the ?rst and second 
housing parts being connected to one another such that they 
can move. This ensures that the excursion movements of the 
rigid printed circuit board do not have any effects on other 
contacts on the printed circuit board. 

In a further preferred embodiment, the connection betWeen 
the ?rst and second housing parts is in the form of a pivot 
bearing. 

In a further preferred embodiment, at least tWo adjacent RF 
contacts are designed to be bent in opposite directions toWard 
the contact region, With the result that the capacitive coupling 
betWeen them is minimiZed. 

In a further preferred embodiment, additional capacitances 
are formed on the ?exible printed circuit board and compen 
sate for the crosstalk, further preferably the capacitances 
forming a non-current-carrying path. The advantage of the 
compensation on the ?exible printed circuit board is the fact 
that the compensation takes place directly at the location of 
the crosstalk. If, furthermore, the compensation takes place in 
a non-current-carrying path, Which branches off from the 
contact region, the propagation time is zero, ie it is compen 
sated for in phase. 

In a further preferred embodiment, additional capacitances 
are formed on the rigid printed circuit board. This can take 
place, for example, by conductor tracks or additional non 
current-carrying conductor tracks being crossed over. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred application area of the plug-in connector 
according to the invention is the design as an R145 socket. 
The invention Will be explained in more detail beloW With 

reference to a preferred exemplary embodiment. In the ?g 
ures: 

FIG. 1 shoWs a perspective, exploded illustration of a plug 
in connector With the housing removed; 

FIG. 2 shoWs a sectional illustration through the plug-in 
connector; 

FIG. 3 shoWs a side vieW of the housing of the plug-in 
connector, and 

FIG. 4 shoWs a schematic illustration of tWo adjacent RF 
contacts With contact guidance bent in opposite directions. 

DETAILED DESCRIPTION 

FIG. 1 illustrates the plug-in connector 1 in the form of an 
R145 socket. The plug-in connector 1 comprises a rigid 
printed circuit board 2 having a receptacle 3. Furthermore, the 
plug-in connector 1 comprises a ?exible printed circuit board 
4, an anvil 5, an elastomer element 6 and an elastomer recep 
tacle 7. RF contacts K1-K8 are cut free from the ?exible 
printed circuit board 4. The ?exible printed circuit board 4 
consists of an electrically nonconductive base material, onto 
Which metallic structures for forming contacts and conductor 
tracks are applied. The RF contacts K1-K8 Which are cut free 
are in this case bent upWard, in Which case, as Will be 
explained later in relation to FIG. 4, not the entire arch forms 
the RF contact K1-K8. The ?exible printed circuit board 4 is 
?xedly connected to the anvil 5, Which consists integrally of 
a nonconductive plastic. The anvil 5 also has cut-free por 
tions, the RF contacts K1-K8 resting on the arches 8 of the 
anvil 5, Which can be seen in FIG. 2. The preferably integral 
elastomer element 6 has eight knobs 9, Which are each 
arranged beneath an arch 8 of the anvil 5. OWing to a comb 
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element (not illustrated) above the ?exible printed circuit 
board 4, the arches 8 of the anvil 5 then push the knobs 9 doWn 
(see FIG. 2), With the result that the RF contacts K1-K8 are 
prestressed in spring-elastic fashion. The arches 8 of the anvil 
5 are in this case connected on one side to a frame structure 13 

of the anvil 5 by a ?lm hinge 11 and an elastic tie 12. The ?lm 
hinge 11 in this case forms the point of rotation of the arrange 
ment at the tie point for the frame structure 13. The elastic tie 
12 does not have any further force effect and serves the 
purpose primarily of stabilizing the anvil 5. An excursion 
limitation means 14 is also arranged betWeen the arch 8 and 
the elastic tie 12 and limits the upWard excursion. 

The elastomer element 6 is held by the elastomer recep 
tacle 7, Which in turn is arranged in the receptacle 3 of the 
rigid printed circuit board 2. As can be seen in particular in 
FIG. 2, the knobs 9 lie in a depression in the elastomer 
receptacle 7, stop edges 14 of the knob 9 resting on the upper 
side of the elastomer receptacle 7. The actual contact region 
15 of the RF contact K1-K8 is in this case at the apex of the 
arch of the ?exible printed circuit board 4. 
An intermediate piece 16 is arranged beneath the rigid 

printed circuit board 2, a spring-elastic element (not illus 
trated), for example in the form of a leaf spring, in turn being 
arranged beneath said intermediate piece. In the assembled 
state, the printed circuit board 2 is then prestressed by this 
spring-elastic element. 

Eight insulation displacement contacts K11-K18 are 
arranged on the opposite side of the printed circuit board 2 
and are connected to the printed circuit board 2 via SMD-like 
contacts. The insulation displacement contacts K11-K18 are 
connected to the associated RF contacts K1-K8 via conductor 
tracks (not illustrated), in each case K1 being connected to 
K11, K2 to K12 and so on. 

In order that the excursion movement of the printed circuit 
board 2, oWing to the spring-elastic element (not illustrated) 
beneath the intermediate piece 16, does not have any effects 
on the soldered joints in the case of the SMD-like contacts, the 
housing of the plug-in connector 1 is designed to have tWo 
parts. The ?rst housing part 21 in this case has a receiving 
opening for the mating plug-in connector 30 (see FIG. 1) and 
receives the intermediate piece 16 and the spring-elastic ele 
ment. The second housing part 22 receives the insulation 
displacement contacts K11-K18, the printed circuit board 2 
being mounted ?xedly in the second housing part 22. The ?rst 
housing part 21 and the second housing part 22 are in this case 
connected to one another such that they can move via a pivot 
bearing, for Which purpose the ?rst housing part 21 is 
designed to have at least one cylinder 23, and the second 
housing part 22 is designed to have a complementary recep 
tacle 24. As a result, the excursion movement of the printed 
circuit board 2 is decoupled. OWing to this excursion move 
ment of the printed circuit board 2, the RF contacts K1 -K8 can 
noW be designed to be very short, since the majority of the 
required excursion movement is compensated for for the pur 
pose of compensating for component tolerances of the plug 
in connector 1 and the mating plug-in connector 30, simply by 
the excursion movement of the printed circuit board 2. 

FIG. 4 illustrates, schematically, a basic principle for 
reducing and compensating for the near-end crosstalk NEXT 
using tWo adjacent RF contacts K1-K8, in very simpli?ed 
form only the cut-free RF contacts K1-K8 being illustrated 
Without the rest of the ?exible printed circuit board 4. The 
front RF contact has a metalliZation 26 from the contact 
region 15 on the upper side of the ?exible base material 25, 
Which metalliZation produces an electrical connection at a 
contact point 27 to the rigid printed circuit board 2, Which 
electrical connection is then passed, by a conductor track, to 
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4 
the SMD-like contacts. Furthermore, a further metalliZation 
28 passes from the contact region 15 on the loWer side to a 
further contact point 29 on the printed circuit board 2. There, 
a further conductor track on the ?exible printed circuit board 
4 and/or rigid printed circuit board 2 can be connected, if 
appropriate, but this conductor track is open, i.e. no signal 
?oW takes place there. The metalliZation 26 on the upper side 
of the ?exible base material 25 in this case represents the 
actual RF contact K1-K8. As canbe seen, the front RF contact 
bends upWards from the left to the right. In the case of the rear 
RF contact, hoWever, this is precisely the opposite, i.e. the 
current-carrying RF contacts only have a minimum capaci 
tive coupling. The already reduced crosstalk can then also be 
further compensated for via the non-current-carrying paths of 
the loWer metalliZation 28 and the correspondingly guided 
conductor tracks, oWing to the direct compensation process at 
the contact region 15, no phase differences occurring. 
Crosstalk and compensation are therefore in phase. Above the 
contacts regions 15, the contacts 31 of the mating plug-in 
connector 30 are in this case illustrated schematically. HoW 
ever, note should be made of the fact that it is not absolutely 
necessary for the RF contacts K1-K8 to be bent back in 
opposite directions. 

LIST OF REFERENCE SYMBOLS 

1 Plug-in connector 
2 Rigid printed circuit board 
3 Receptacle 
4 Flexible printed circuit board 
5 Anvil 
6 Elastomer element 
7 Elastomer receptacle 
8 Arch 
9 Knobs 
11 Film hinge 
12 Elastic tie 
13 Frame structure 
14 Stop edges 
15 Contact region 
16 Intermediate piece 
21 First housing part 
22 Second housing part 
23 Cylinder 
24 Receptacle 
25 Flexible base material 
26 MetalliZation 
27 Contact point 
28 Further metalliZation 
29 Further contact point 
30 Mating plug-in connector 
31 Contacts 
K1-K8 RF contacts 
K11-K18 Insulation displacement contacts 
The invention claimed is: 
1. A plug-in connector, comprising: 
a housing, 
a printed circuit board con?gured to be disposed in the 

housing; 
an anvil coupled to the printed circuit board, the anvil 

having a plurality of arches moveable relative to a frame 
structure, each arch having tWo sides connected to the 
frame structure of the anvil; 

a spring elastic element disposed beneath the anvil; and 
RF contacts, the RF contacts being electrically connected 

to the printed circuit board, Wherein the RF contacts are 
formed by an integral, ?exible printed circuit board that 
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is disposed on the arches of the anvil, from Which the 
individual contacts are cut free, the ?exible printed cir 
cuit board being prestressed by the spring-elastic ele 
ment. 

2. The plug-in connector as claimed in claim 1, Wherein the 
spring-elastic element is in the form of an elastomer. 

3. The plug-in connector as claimed in claim 1, Wherein the 
housing is designed to have tWo parts, the printed circuit 
board being ?xedly mounted in the second housing part, and 
the ?rst and second housing parts being connected to one 
another such that they can move. 

4. The plug-in connector as claimed in claim 3, Wherein the 
connection betWeen the ?rst and second housing parts is in the 
form of a pivot bearing. 
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5. The plug-in connector as claimed in claim 1, Wherein at 

least tWo adjacent contacts are bent in opposite directions 
toWard the contact region. 

6. The plug-in connector as claimed in claim 1, Wherein 
additional capacitances are formed on the ?exible printed 
circuit board and compensate for the crosstalk. 

7. The plug-in connector as claimed in claim 6, Wherein the 
capacitances form a non-current-conducting path. 

8. The plug-in connector as claimed in claim 1, Wherein 
additional capacitances are formed on the printed circuit 
board. 

9. The plug-in connector as claimed in claim 1, Wherein the 
plug-in connector is in the form of an R145 socket. 

* * * * * 


